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Flat Display Device 

[omission] 

( Embodiments ) 

10 The following describes embodiments of the present 

invention with reference to drawings. 

FIG. 5 shows an electrode construction of a PDP 1 to 
which the present invention relates. 

The PDP 1 is a surface-discharge dot matrix PDP having 

15 a glass substrate 10 on the display side and a glass substrate 
20 on the back side which are opposed to each other with a 
predetermined gap in between. 

A plurality of pairs of main discharge electrodes 11 
are arranged in parallel in a horizontal (X) direction on 

20 an inner surface of the glass substrate 10. Each pair of 
main discharge electrodes 11 demarcates a main discharge cell 
for light emission. A plurality of address electrodes 22 
are arranged in a vertical (Y) direction on an inner surface 
of the glass substrate 20. These address electrodes 22 are 

25 used to select dots to be lit. 
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The main discharge electrodes 11 and the address 
electrodes 22 are extended from inside a display region El 
enclosed by a sealing glass 32 to peripheral areas of the 
inner surfaces of the glass substrates 10 and 20. In 
5 particular, in each pair one main discharge electrode 11 is 
extended on one side of the inner surface of the glass substrate 
10 and the other main discharge electrode 11 is extended on 
the opposite side of the inner surface of the glass substrate 
10, to ease connection of the PDP 1 with a drive circuit. 

10 In the peripheral areas of the glass substrates 10 and 20, 
the main discharge electrodes 11 and the address electrodes. 
22 are expanded to form terminal portions 110 and 220 to be 
connected with a drive circuit (not illustrated) through a 
flexible cable or the like. 

15 FIG. 1 is a perspective view of a construction of a 

main discharge electrode 11 of the PDP 1 to which the present 
invention relates. This drawing is a magnified view of a 
part enclosed by a broken line in FIG. 5. 

In FIG. 1, the main discharge electrode 11 is made up 

20 of a transparent electrode 13 and a bus electrode 15. The 
transparent electrode 13 is strip-shaped, and has a width 
of 160um as one example. The bus electrode 15 is placed on 
the transparent electrode 13 so as to extend in the same 
direction (hereafter *X direction"). The transparent 

25 electrode 13 is formed by patterning using a tin oxide film 
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(NESA film) with a thickness of about 800A. 

The bus electrode 15 extends .over the transparent 
electrode 13 in the X direction. The extended part of the 
bus electrode 15 including a terminal portion 110 is formed 
5 directly on the glass substrate 10. The bus electrode 15 
is formed as follows. After the transparent electrode 13 
is formed, chromium, copper, and chromium are applied in this 
order by sputtering and evaporation . The obtained metal thin 
film (with a thickness of about 1.2um) is then patterned by 

10 photolithography . 

Thus, the end of the main discharge electrode 11 is_ 
made up of the bus electrode 15 alone. This means the 
possibility of peeling is limited to the interface between 
the glass substrate 10 and the bus electrode 15. Since a 

15 metal thin f ilmof chromium- copper- chromium has good adhesion 
with glass, peeling of the main discharge electrode 11 in 
a normal use environment can be substantially suppressed. 

FIG. 2 is a perspective view of a construction of a 
main discharge electrode 11a in a second embodiment of the 

20 present invention. FIG. 3 is a perspective view of a 
construction of a main discharge electrode lib in a third 
embodiment of the present invention. In these drawings, 
construction elements which have the same functions as those 
in FIG. 1 are given the same reference numerals. 

25 In FIG. 2, the main discharge electrode 11a is made 
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up of the transparent electrode 13 and a bus electrode 15a. 
The bus electrode 15a is made up of an auxiliary conducting 
part 16a, an extension part 17a, and a connecting part 18a. 
The auxiliary conducting part 16a is strip-shaped and has 
a smaller width than the transparent electrode 13 to enhance 
display luminance . The extension part 17a is formed directly 
on the glass substrate 10. The connecting part 18a connects 
the auxiliary conducting part 16a and the extension part 17a 
together . 

When compared with the PDP 1 shown in FIG. 1, a PDP 
la shown in FIG . 2 differs in a shape in which the bus electrode. 
15a covers an end portion of the transparent electrode 13 . 

Which is to say, the connecting part 18a is patterned 
so as to cover a side 13s and end 13r of the transparent 
electrode 13 in the X direction in the shape of the letter 

As a result , within the ends of the transparent electrode 
13, the width of an area of the glass substrate 10 covered 
by the main discharge electrode 11a is equal to or greater 
than the width of the transparent electrode 13 . This being 
so, even when an etching fluid permeates to a coating when 
patterning the main discharge electrode 11a due to an 
imperfect step coverage (imperfect step coating state) of 
a metal thin film or a resist layer, the etching will not 
spread throughout the coating and therefore the main 



discharge electrode 11a will not be broken. 

In FIG. 3, the main discharge electrode lib is made 
up of the transparent electrode 13 and a bus electrode 15b. 
The bus electrode 15b is made up of an auxiliary conducting 
5 part 16b, an extension part 17b, and a connecting part 18b. 

The connecting part 18b is patterned so as to cover 
the side 13s and end 13r of the transparent electrode 13 in 
the X direction in the shape of the letter U. 

FIG. 4 is a perspective view of a construction of a 
10 main discharge electrode 11c in a fourth embodiment of the 
present invention. 

In FIG. 4, the main discharge electrode 11c in a PDP 
lc is made up of a transparent electrode 13c and a bus electrode 
15c. The bus electrode 15c has a three-layer structure of 
15 chromium-copper-chromium, and is provided on a silicon 
dioxide (Si0 2 ) film 19 which covers the transparent electrode 
13c. 

The silicon dioxide film 19 has a film thickness of 
about several urn, and is formed by sputtering and evaporation 

20 as one example. Such a silicon dioxide film 19 has good 
adhesion with the bus electrode 15c, the transparent 
electrode 13c, and the glass substrate 10. This strengthens 
the adhesion between the transparent electrode 13c and the 
bus electrode 15c and the adhesion between the transparent 

25 electrode 13c and the glass substrate 10 in the PDP lc. 
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Accordingly, the main discharge electrode 11c is kept from 
a break caused by peeling of the bus .electrode 15c or the 
transparent electrode 13c. 

It should be noted that though the silicon dioxide film 
5 19 is an insulating film, the PDP 1c is an AC PDP and therefore 
an alternating voltage is applied to the main discharge 
electrode 11c, so that the bus electrode 15c and the 
transparent electrode 13c are electrically connected by 
capacitive coupling. 
10 [omission] 
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